Abstract-Prolonged inspection of high contrast sinewave gratings increases the contrast required to detect gratings having a similar spatial frequency and orientation. The functional role of such adaptation has, however, in the past, eluded disclosure. We here show that 5 min adaptation to a 2 cjdeg sinewave grating of 0.8 contrast changes the observer's ability to discriminate the contrast level of a subsequently presented grating of the same spatial frequency and orientation. Similar to the threshold elevation effect, the observers required more incremental contrast for background contrast levels between 0.1 and 0.4 following adaptation. However, for contrast levels above 0.5, the observers required less delta contrast, following adaptation, to correctly discriminate which of two gratings was incremented in contrast. A simple model for adaptation is proposed to account for the findings which is based on a shift in the semi-saturation constant of the detector's contrast-response function. According to this model, adaptation acts to linearize the underlying mechanism's response in the region near the prevailing contrast level.
INTRODUCTION
Prolonged inspection of high contrast gratings increases the contrast threshold for detecting gratings of similar spatial frequency and orientation (Pantle and Sekuler, 1968; Blakemore and Campbell, 1969) and reduces the perceived contrast of subsequently presented gratings (Blakemore et al., 1973; Georgeson, 1985) . Such consequences of adaptation appear to have a detrimental effect on perception by decreasing or biasing postadaptation sensitivity. Earlier attempts to explore the possible benefits of contrast adaptation failed to disclose an enhanced sensitivity to differences in contrast near the adapting contrast (Barlow el al., 1976; Kulikowski and Gorea, 1978; Legge, 1981) . Barlow et al. (1976) adapted their observers to a 6c/deg sinewave grating of 0.5 contrast and tested their ability to discriminate briefly presented gratings differing slightly in contrast. One observer showed no effect of adaptation and the second observer needed slightly more incremental contrast to be able to discriminate the gratings. Kulikowski and Gorea (1978) found that adaptation was required if Weber's law should hotd for contrast discrimination, implying that adaptation increases discrimi-*Part of these findings were presented at the 9th European Vision Conference, September 1986, in Bad Nauheim, F.R.G.
nation thresholds. Legge (1981) using several background contrast levels, with and without adaptation, could not find any difference caused by adaptation. Interestingly, single-unit recordings in cat cortex before and after contrast adaptation indicate the shift in the contrast response function expected if adaptation should have an advantageous effect on contrast discrimination thresholds (Albrecht and Hamilton, 1983; Dean, 1983; Albrecht et al., 1984; Ohzawa er al., 1985; Sclar et al., 1985) . Ohzawa et al. (1985) suggest that adaptation acts to adjust the contrast gain of the underlying neural mechanisms. Psychophysical findings by Georgeson and Georgeson (1987) further show that shifts in sensitivity occur even after very brief exposures to spatial contrast, although the duration of such aftereffects is very short compared to that induced by prolonged adaptation (Magnussen and Greenlee, 1985) . These latter findings suggest that the adaptation effects measured psychophysically may reflect the dynamic nature of the underlying detector's contrast response function.
We here report findings of experiments that compared the observer's ability to discriminate between two gratings differing slightly in contrast for various background contrast levels before and after adaptation to a high-contrast (0.8) grating. The findings show that adaptation increases the contrast discrimination threshold for background contrast levels below 0.5 and decreases discrimination contrast thresholds for 791
